Genome-wide CRISPR-Cas9 Interrogation of Splicing Networks Reveals a Mechanism for Recognition of Autism-Misregulated Neuronal Microexons.
Alternative splicing is crucial for diverse cellular, developmental, and pathological processes. However, the full networks of factors that control individual splicing events are not known. Here, we describe a CRISPR-based strategy for the genome-wide elucidation of pathways that control splicing and apply it to microexons with important functions in nervous system development and that are commonly misregulated in autism. Approximately 200 genes associated with functionally diverse regulatory layers and enriched in genetic links to autism control neuronal microexons. Remarkably, the widely expressed RNA binding proteins Srsf11 and Rnps1 directly, preferentially, and frequently co-activate these microexons. These factors form critical interactions with the neuronal splicing regulator Srrm4 and a bi-partite intronic splicing enhancer element to promote spliceosome formation. Our study thus presents a versatile system for the identification of entire splicing regulatory pathways and further reveals a common mechanism for the definition of neuronal microexons that is disrupted in autism.